Abstract. This paper presents the proposal of a model for planning a barrier free industrial facilities, considering the demands that inclusion requires, ranging from outside the factory (social environment), to the needs of the production system and the workstation. Along with literature review, the demands were identified in a shoe manufacturer that employs people with disabilities, and organized taxonomically in agreement with the structure for planning facilities. The results show that the problems are not primarily related to eliminating architectural barriers and factors aimed at preventing risks to people's health and safety but, rather, are related to the company's cultural environment, because the main hazards are managerial. In special cases, it is suggested there is a need to adjust those parts of tasks that the worker cannot do, or even to re-schedule work so as to make it possible for employees with disabilities to perform their tasks.
Introduction
Project planning is a complex task which demands multi-disciplinary team work considering that the involved variables are dependent on knowledge from different disciplines, such as the social sciences, engineering, design, administration etc. However, in most projects, it is not common to find these kinds of teams at the conception, development or finalization stages, no matter whether the project is for a simple consumer product or a complex plant. Some research carried out in the state of Rio Grande do Sul, Brazil, with designers, engineers and architects [11, 13] made it clear that, in general, project professionals do not work in multidisciplinary teams, do not have a formal method for architectural design, but usually start generating ideas by developing a needs plan (briefing) with the owners and/or managers. They often have a preconceived notion of what they intend to build, based on their previous experience and what famous designers around the world are doing. In the case of designing an industrial plant, it is very common, in Brazil, to project by square meters i.e. to plan according to the shape and size of the terrain, using prefabricated materials with no attention being paid to the kind of work that will be carried out in the factory. This explains why so many factories in Brazil offer no comfort whatsoever to those who work in them, such that they feel uncomfortably hot in the summer, and unreasonably cold in the winter. In addition to these forms of thermal stress, they suffer, the whole year through, from the emotional one that arises from feeling encaged because of the lack of windows, a sort of stress that could be minimized if they, at least, had a view to the outside. The concept of the plant factory as a cage is rooted in the old idea that people will be distracted by stimuli from the outside. In fact, completely the opposite is true, since the absence of stimuli leads to monotony (and a drop in the attention span) while the availability of stimuli (like the external variations in light, the movement of trees etc) tends to keep people more alert and, therefore more attentive while performing their work [16] .
The same lack of attention to people and their jobs can be found when the layout of a plant is being planned. Industrial engineers are generally trained to focus on the process itself but not on the people working on it. As a result, when the plant starts to operate, many ergonomic problems emerge. While many can be adjusted, others are beyond solution which results in high costs both for the people involved and production. One way to build better plants for people to work in is to use ergonomics in the conceptual phase prior to construction and in the construction process itself. However, it is exceptionally rare to find projects like this. Among the few examples have been the Volvo plants in Kalmar and Udevalla which were planned according to the workers' needs and wants [4] , the sanatorium in Paimio, Finland, designed in 1929 by architect Alvar Aalto [8] and the Sarah hospitals conceived by architect João Figueiras Lima (Lelé) [17] in Brazil, who understand that the successful convalescence of patients depends on contact with nature, and good natural illumination and ventilation.
Another important point is the fact that designers do not often consider the full range of abilities or disabilities among the potential working population. There is no such thing as a "normal" person, and to attempt to design for one is to design for almost nobody. All individuals, at some point in their lives, have some kind of abnormality, temporarily or permanently: the very tall or very small person, pregnant women, those carrying bags, luggage, materials or pushing a baby stroller, or even just the fact of there being children or elderly; people who break an arm or sprain an ankle, and so on. Everybody has already needed, currently needs or will need means for mobility and/or communication [9, 3] .
Fostering accessibility has been sought by many means including that of eliminating barriers to access [1, 2] . The inclusion of people with disabilities or with reduced mobility into society has been focused on projects: for residential facilities [21, 22, 23] , in the public municipal environment [24, 25, 26] , including in educational environments [27, 28, 29, 30] , hospitals [31] and means of transportation [32] ; and technical and organizational re-design of worksites, based on risk assessment [12] . In such projects, different techniques and guidelines have been developed and applied, such as: the US Federal Law Americans with Disabilities Act -ADA [1] which, within the framework of measures preventing discrimination against people with disabilities, coined the term "reasonable accommodation", "reasonable" standing for "not putting an undue burden on the employer" while the term "accommodation" referring to arrangements such as overall accessibility of the working environment, technical redesign of the worksite, assistive devices to help perform working tasks, reorganization of work processes and/or workflow and personal assistance when needed; the seven principles of Universal Design (UD) [15] which mainly focus product design: equitable use, flexibility in use, simple and intuitive use, perceptible information, tolerance for error, low physical effort, size and space for approach and use; and the Universal Design New York [14] , which adapted the seven principles of UD to buildings and introduced the elements of the Universal City, where 12 guidelines for workplace facilities are included (general environment, lighting, thermal environment, noise, layout of work areas, materials flow, handling and storage, social interaction, workstations, standing workstations, sitting workstations, sit-stand workstations and computerized workstations).
Despite the call for "reasonable accommodation" [1] and the need to design layouts of work areas considering social communication and social interaction [43] , practical applications of the Universal Design in the industrial sector have been limited to product design [20] looking for micro-oriented solutions by focusing on a group of requirements related to the physical aspect of accessibility, and are not specifically linked up to the scope of planning the work organization. However, the global movement towards inclusion points to the need to rethink how each professional can contribute in his/her area of performance in the quest for a better, more caring society [33] . Using this outlook, with regard to the scope of planning industrial facilities, the industrial engineer can also make a contribution [6] designing industrial facilities that are planned so as to be free of barriers that impede or hinder the safe access and circulation of people, including people with disabilities or with reduced mobility [5] . Considering this is still an incipient area of research, although engineers may seek complementary information in order to make industrial facilities as free from barriers as possible, it is highly unlikely they would be successful in this task. This is due to the fact that this information is scattered piecemeal both throughout the literature (legislation and normative instructions related to inclusion, inclusion models and project techniques) and in the practical experiences of individuals in different areas of knowledge, of different entities and of people with disabilities themselves [6] .
References on the compulsory nature of adhering to ADA were identified in the work of [10] who offers recommendations about how to comply with the need to follow the Act, and [17] who, besides recommending the use of this Act, raise other considerations on this subject in their item denominated "barrier-free compliance", where they approach the theme by pointing out the anthropometric differences among people who use a wheel chair for locomotion and those who do not. According to these authors, such differences should be reflected at the workstation, in tables and reach areas. In fact, their study does not go on to list other demands to be addressed and does not offer guidelines on tasks to be undertaken so that the project resulting from planning can be considered free from barriers, in order to make access possible for the maximum possible number of people, and so as to include people with disabilities or those with reduced mobility.
According to Brazilian legislation n° 10.098, 2000 [7] , a barrier to access is "any impediment or obstacle that limits or impede the access, freedom of movement and safe circulation of people", both with regard to barriers of the passages or spaces of public use (town architecture) as well as inside public and private buildings (architectural construction), in the means of transport (architecture in transport) or in the means for expressing and receiving messages (communication barriers). Eliminating such barriers enlarges the scope of inclusion, and seeks not only to benefit those with severe disabilities but also anybody with reduced mobility, whether temporary or definitive. Again, these set of barriers do not include the ones related to work organization, i.e., the ones which impede people to perform their tasks.
The lack of literature on inclusion of people with disabilities on production processes opens up a research field that could change the way plants and its work organization are designed. The study presented in the following sections aims to start filling this gap by contributing to the development of more inclusive industrial facilities projects, i.e., a barrier free project.
Method
The denominated "Barrier Free Industrial Facilities Planning" model was developed based on the necessary demands of inclusion, through the incorporation of related information from outside the factory (social environment), from the production system to the workstation. The study was conducted in three stages: I) eliciting the demands for inclusion; II) identifying/validating demands based on a real context of inclusion; III) developing a conceptual model for the planning of barrier free industrial facilities based on the information obtained in the previous stages of the research. I) Stage I: the objective was to identify the largest number of possible demands for the inclusion of people with disabilities or people with mobility impairments in the job market, in order to develop a list of such demands arising from different sources of information gathered in an integrated way and convergent to the focus of interest of this research. The demands were identified by: a) literature knowledge based on bibliographical research upon legislation, effective normative instructions, inclusion models and project techniques; b) tacit knowledge based on a participative research with professionals of different areas of performance, including representatives of assistance entities and people with disabilities. a) the sources of information used on the bibliographical research were: [34, 35, 36, 37, 1, 2, 7] . A complete (population=sample) and systematic reading was made of a total of 143 documents; the scope of this research took in Brazilian Federal legislation and mentioned North American Legislation; ii) inclusion models and national and international project techniques: this information was gathered from representative models of national and international institutions that act on behalf of inclusion, through asystematic research including: the International Labor Organization, the World Health Organization, Coordenadoria Nacional para Integração da Pessoa Portadora de Deficiência, Associação de Pais e Amigos dos Excepcionais (APAE), ETHOS Institute, etc.; iii) scientific journals, national and international theses and dissertations by means of thorough systematic research in databanks made available by CAPES Portal to Periodicals which offers access to the complete texts of articles of more than 12,365 national and international magazines, and 126 data bases [38] . Each publication related to the theme was analyzed for its applicability and contribution to this study. b) the tacit knowledge was obtained by a survey with 136 professionals from six different knowledge areas (12 physicians, 60 physiotherapists, 18 occupational therapists, 19 industrial engineers, 20 administrators and 7 ergonomists), 11 representatives from care institutions and 22 people with disabilities, conducted to find out their perceptions regarding the demands for the inclusion of people with disabilities in the job market and, specifically, in the industrial sector.
II) Stage II: the purpose of the case study was the identification/validation of the demands for inclusion based on a real context, in a participative way, with individuals who had contact with successful cases of inclusion of people with disabilities on the shop floor. Empirical knowledge derived from a field study carried out over 9 months (from August 2005 to May 2006) in a shoe manufacturer plant (classified as a 3rd degree risk), located in the state of Rio Grande do Sul, Brazil, which in 2005-2006, employed directly 6 people with disabilities in the production process (1 with physical disability, 1 with hearing impairment and 4 with mental impairment). In 2008, the number increased to 15 people (2 with physical disability, 1 with hearing impairment and 12 with mental impairment).
The experience undergone by the Company is a differential for this research, not least because the demands related to the inclusion of people with disabilities is barely adressed by national and international legislation. All the participants signed a term of free and informed consent, as prescribed by Resolution 196/1996 of the National Council of Health of the Ministry of Health published in the Diário Oficial number 201, 16/96. It is worth noting that because the employees with disabilities could not sign a consent form for participating in the study, APAE, the institution in charge of the inclusion process, assumed the responsibility for their participation.
In total, there were 559 individuals involved, directly or indirectly in the field study. Collecting data to identify the demands for inclusion was accomplished in agreement with the first three stages of the participative Macroergonomic Design (MD) tool [39, 40] : i) identifying the user and the organized collection of information, ii) Prioritizing the Items of Ergonomic Demand (EDIs) identified by the participants and; iii) Incorporating specialists' opinion. Open interviews were used, which were recorded and in agreement with the order and frequency of the items mentioned, a weight related to the importance of the item was given in order to compile the questionnaires. The questions in the questionnaires made it possible to measure, quantitatively, the degree of importance/concordance of each EDI. Measurements were taken from the score that each respondent gave on a continuous scale of 15 cm, as suggested by [41] , with two anchors in the extremities (totally disagree or 0 and totally agree or 15). The questionnaires showed good internal consistency (alpha=0.71) according to Cronbach's Alpha [14] , data were tabulated and prioritized, and the weight of the EDI was generated by its arithmetic mean for later use in descriptive statistics and nonparametric statistical tests, because data did not display normal distribution. This article discusses only the results from those who work directly with the people with disabilities: 34 employees from the company (8 working with people with physical disabilities, 15 working with the person with hearing impairment and 11 working with people with mental impairment) and 7 APAE employees. The results from the Company group were analysed with the Kruskal-Wallis test in order to compare the responses as a function of the type of respondent (i.e., co-working with people with physical, hearing or mental impairment). The results with a statistical difference (p-value <0.05) were analysed with the nonparametric Tukey test to complement the averages comparison. The responses of the APAE group and the Company one were compared with the non-parametric Mann Whitney U test. III) Stage III: the information collected by means of the case study was used in Stage III to develop the proposed model, thus making it feasible to add to the model considerations about practical experiences experienced by the company studied.
Results

Results from the literature reviewed
From Capes Portal it was found only 6 articles in journals related to people with disabilities in 1986-1990, 6 articles in journals + 6 thesis and/or dissertations in 1991-1995, 6 articles in journals+52 thesis and/or dissertations in 2000-2005. It is clear that the subject got more importance in the last period. In general, the literature reviewed focus on the physical aspects of the accessibility, with exceptions related to the people with visual and hearing impairment.
Results from the tacit knowledge research
All professionals from the six areas of knowledge, the representatives from the care institutions as well as the people with disabilities consider important and relevant the inclusion of people with disabilities in the work environment. However, they do not feel the professionals are qualified for developing an inclusion process and understand that inclusion in Brazil will be slow and difficult to implement. The reason is the lack of training of the professionals, and the fact that the companies and society as a whole are not prepared to deal with people with disabilities.
Results from the case study
In relation to achieve the inclusion of people with disabilities in the workplace, the non-parametric Mann Whitney U test showed that the answers from the Company's employees and APAE differ on the necessity to have good knowledge of the impairments of these people in order to include them better in the work environment (p=0.41); on the necessity for there to be suitable professional monitoring during the process of including people with disabilities in the company (p=0.49) to conduct appropriate professional monitoring to check if the inclusion is working out correctly (p=0.009); on the necessity to have good knowledge of the job to be performed in order to include them in the company (p=0.009); on the necessity to have good knowledge of the skills of the people with disabilities in order to include them better in the work environment (p=0.009); and on the necessity that the work team is trained to receive people with disabilities (p=0.001). The APAE group value those items more than the company group.
The perception of the company staff is that the boss knows how to manage the person with disability (and has also been prepared to work with such people. However, the Mann Whitney U test showed that the Company group and the APAE one do not agree, to the same extent, that superiors (bosses, foremen, etc.) are prepared to work with other people with disabilities (p=0.05). The employees feel they were sufficiently prepared to work with a member of the staff with disabilities. The Kruskal-Wallis test showed that the perception of the staff working with people with mental impairment is that the possibility of training them is low differing (p=0.009) from the opinion of the staff working with people with physical or hearing impairment.
All respondents agree (there was no significant statistical difference among the answers) that the boss makes the same demands of the staff with disabilities as of other staff but, on the other hand, the staff with disabilities has privileges that all other staff should have such as: trips to the bathroom and to drink water. The Kruskal-Wallis test showed a difference (p=0.025) between the opinions of the team working with the hearing impaired person and the teams working with mental and physical impaired people about the question "the boss never asks the people with disabilities to do unnecessary jobs". The former understands that this is not true for the hearing impaired person.
All the interviewees agree that they like working with people with disabilities, and that they get on well with co-workers and with the boss. Besides, for the staff, the entry of the people with disabilities in the team has made the boss's relationship with his work team better and that with the entry of the people with disabilities, the work environment got better. However, the Mann Whitney U test showed that the Company group and the APAE one do not agree, to the same extent, that the work team likes working with the person with disabilities (p=0.021).
Although it could not be statistically proved, due to the lack of productivity data, the company group and APAE perceive an improvement in the productivity of the team with the inclusion of such people: production was not adversely affected and the member of the staff with disabilities does his/her job correctly. However, the company team that works with people with physical impairment understands that their inclusion had a negative impact on production (Kruskall-Wallis test, p=0.023). As assessed by the employees, the inclusion of people with disabilities was successful.
With regard to the company's access infrastructure for inclusion, the company's employees consider the workstations and the building are appropriate while the APAE team is not as satisfied (p<0.001).
According to the Company's directors, when the current building was designed, the middle managers stated "that it had to be accessible, so that the company could receive visitors with disabilities". The accessibility conditions of the municipality were considered inadequate.
The experience undergone in this company is a differential for this research study, for the additional reason that the demands related to the inclusion of people with mental disabilities are to a very large extent not addressed either by NBR 9050 or other pertinent national legislation. Moreover, with these results, it could be seen that there is a tendency for professionals working in the care organization (APAE) to demonstrate more dissatisfaction with the demands of accessibility than the company's employees. This may be due to objectives of the APAE professionals, whose daily routine is to be involved in the inclusion process, therefore tending to seek continuous improvement of environments in favor of people with disabilities.
Among the differentials identified by means of this study, what stands out is that the success of the inclusion of people with disabilities with characteristics is related to the production subsystem and the personnel subsystem, such as the work organization (i.e., flexibility was a base element on several occasions). The rhythm of production is not dictated by a conveyor belt what made it sufficiently viable to allow the inclusion of people with disabilities, gradually, and to respect their individual differences. Moreover, the procedure used by each person with disabilities to develop his/her task followed his/her individual preferences. Flexibility should also be extended to work quality requirements, attendance, and work and breaks schedule.
Among the issues already addressed by the literature, this case study may well reinforce the importance of meeting demands such as: a flexible work organization to support the different capabilities for each task to be performed by the people with disabilities, there being a team of specialists to implement and/or support the process of inclusion, and the effective commitment of senior management to inclusion.
Compiled results from stages I and II
The total group of demands identified by means of Stages I and II includes the demands based on the literature and tacit knowledge, and the demands arising from the case study, which ranged from subjects related to the external environment of the industrial facilities, such as the local accessibility, including the means of transportation and accessible routes, to demands related to the production system and the work organization.
The results show that, although the literature focus on physical solutions, the problems are not primarily related to the elimination of architectural barriers and prevention of health and safety risk factors but, rather, related to the company's cultural environment, because the main hazards are managerial. Therefore, the installation of a real free barrier environment asks for the trainning and involvement of effective management and employee commitment with the inclusion process, and allocating people in jobs they are capable to carry on. In special cases, it is suggested that there is a need to adjust parts of the tasks that the worker cannot accomplish, or even conforming work schedules to make possible the accomplishment of such tasks by employees with disabilities.
Modelling the barrier free facilities planning
Stage III sets out the detail of the draft conceptual model. The objective is to use language that is close to that of an engineer's work routine. The proposed model aimed to be structured using a model for the planning of industrial facilities, which has received recognition and acceptance from the academic community. However, it was identified that there is no consensus in the literature about the theme. Thus, the model was chosen after evaluating the bibliographical references recommended for the disciplines of "Factory Project", or similar disciplines, which are taught on courses of industrial engineering at Brazilian federal universities. The selection was made, in the first instance, based on the number of universities that recommended the same model. The works of [10] and [18] were found to be in equal first place, each having been recommended by 8% of the universities. The tie-breaker criterion used was to choose the model that was the more didactic as to its use. Based on the selection criteria, the work selected was "Facilities and Workplace Design" [10] .
Having defined the structure, the demands were analyzed individually as to their applicability throughout the stages of planning the facilities and the case study made the validation of these possible, in accordance with the scope of the study. Thereafter, the demands were organized synthetically and taxonomically as do-able activities and actions throughout planning, and sought to ensure the final result is free from barriers.
In the framework for planning of facilities [10] , designing of the facilities is subdivided in five levels in accordance with the level of inclusion of the activities in relation to the environment. Each one of these levels includes a group of activities to be performed during the drafting of the design plan. This form of organization served as a structural base for Stage III: the framing of the demands for inclusion in the Barrier-free Industrial Facilities model proposed.
Basically, the levels of the model should fully provide for the following main activities: i) determining the mission and location of the company by taking into consideration the advantages and disadvantages of each site from the point of view of its accessibility; ii) drafting the planning of the site, so that the ground plan is accessible for current and future use; iii) defining the layout of the facilities, and pointing out the advantages and disadvantages of each proposal from the point of view of accessibility; iv) projecting the layout of the departments considering the accessibility needed to meet the demands for personal space and communication and; v) projecting the work stations so that they optimize productivity, are integrated and enhance the work experience of those involved. During the unfolding of each level of planning, the demands to be met are presented with regard to national legislation, the principles of Universal Design and other complementary information. This is where the considerations related to the contribution of the case study to the model are included.
In Level I, the information should be collected through check-lists in order to create a ranking of accessibility for the candidate sites, based on scores that reflect the importance of each factor to satisfy the strategy of accessibility defined for the new facilities. In this Level the specific tasks are: i) Obtaining information on accessibility and social inclusion; ii) Developing strategy related to accessibility and social inclusion; iii) Identifying accessibility for the selected land (sites); iv) Evaluating candidates pointing out advantages and disadvantages of each site from the point of view of accessibility.
With regard to Level II, its main contributions to accessibility are: its use of the information collected so far so as to permit a critical analysis of the layouts developed for the site selected; being able to point out the advantages and disadvantages for each of the propositions in relation to the necessary items of demand so as to assist the strategy defined for accessibility, in the previous level of the project. The group of specific tasks requirements that comprise the planning of industrial barrier-free facilities for Level II is: i) Improving/Confirming the relevant information so as to guarantee accessibility; ii) Layout with occupation of the land and of the alternative places which assist the accessibility demands; iii) Evaluating the layout and pointing out advantages and disadvantages of each of the layouts from the point of view of accessibility.
Level III considers the planning of the industrial facilities interior, including the analysis of the obligatory accessible routes inside the facilities and, in a comple-mentary way, the accessible routes already defined in the previous level. It is suggested that these routes be analyzed as units of space planning. Thus, the developed layouts can be adapted for the relative minimum demands to the escape routes and the main access to the factory ground, etc. The specific tasks for this level are: i) Identifying the accessibility demands in relation to the existing physical structure; ii) Identifying the accessibility demands in terms of obligatory accessible routes (emergency exits, main entrance, access to the factory grounds, etc.) or desirable (alternative or complementary routes); iii) Calculating space considering the accessibility parameters; iv) Identifying limitations as to the accessibility demands; v) Generating options of space planning taking into consideration accessibility demands (obligatory routes, desirable routes, etc.); vi) Analyzing the options of space planning pointing out the advantages and disadvantages of each layout from the point of view of accessibility.
The demands identified in the previous level should be detailed in Level IV, in order to develop the layouts of the departments after taking into account the accessibility demands. This level suggests the design of environments that promote efficient materials flow, minimize manual materials handling and facilitate social communication and social interaction [42] , and the structured recruitment, selection, hiring and development (permanence and promotion) program for all people. To make the inclusion of people with different cognitive impairments viable, or even to accommodate different needs and/or unexpected contretemps of the employees, there is a proposal for this being seen to conform with elements of the production system as a basic requirement for the success of the inclusion, among which the rhythm of production mentioned. A flexible rhythm can make the gradual transfer of new work to the employee possible, while respecting different variations in the form of and time necessary for learning; which would not be possible with a fixed rhythm of production determined by a conveyor belt production line. Also, a flexible schedule of attendance, work and breaks, as well as flexibility in relation to the quality of work are fundamental for inclusion. In this Level, the specific tasks are: i) Selecting products and processes taking into account both physical and cognitive accessibility demands; ii) Projecting layouts of cells/lines taking into account both physical and cognitive accessibility demands; iii) Evaluating the layout options which include pointing out their advantages and disadvantages from the point of view of accessibility.
Level V, the last of the planning phase, seeks to conceive an accessible, productive, comfortable and safe work environment, taking into account the legislation of effective accessibility. It endeavors to find ways to maximize results without making accessibility unfeasible and to generate the greatest possible access to workstations, without compromising the effectiveness of the work environment. The specific tasks for this Level are: i) Identifying the applicable accessibility demands at this level; ii) Conceiving the layout options taking into account, for all the items, both physical and cognitive accessibility demands; iii) Identifying the limitations from the point of view of accessibility; iv) Generating options of space planning taking into account both physical and cognitive accessibility demands; v) Evaluating the options of space planning while pointing out the advantages of each project from the point of view of accessibility.
Conclusions
This article presented a "Conceptual Model for Planning Barrier-free Industrial Facilities" developed to be used as guide for the planning of industrial facilities to make the project accessible from its conception phase, which is generally easier and cheaper than making later corrections, when the project is in its late phase of implementation. It contains a structured group of recommendations developed based on the demands for inclusion of people with disabilities in industrial facilities, as depicted from the literature review, the experts's opinion and the experience from a real context of inclusion: a successful case study of inclusion of people with disabilities in an footwear manufacturer plant.
The model's approach is much more than that of eliminating architectural barriers and preventing factors related to putting health and safety at work at risk. The intention was to address issues on the relevance of considering the full range of diverse needs of human beings in the design solutions and to integrate the essential requirements for accessibility, by incorporating variables related as much to the external as the internal environment of the facilities. It stresses the need for the consideration of both physical and cognitive demands, the involvement and effective commitment of senior management, as well as the involvement of employees. It emphasizes that work organization, mainly the work content, the type of tasks and work schedules should be adjusted to the worker capability, needs, and wishes so as to make it possi-ble for all employees, including the ones with disabilities, to accomplish their tasks.
The proposed model [19] sets out to discuss the integrative solutions that can be used in educating and training future production engineers in order to facilitate their performance in the conception of barrier-free industrial facilities, and thus making the environment of industrial work accessible to people with disabilities or those with reduced mobility. This will contribute towards meeting the burgeoning and necessary demand for those individuals' inclusion and, as a consequence, supporting one of the social responsibility objectives of the new facilities. The goal is accommodating all individuals, including those with disabilities, so that all adults have the opportunity to participate in work successfully.
